Agriculture and Life Sciences at Cornell University in Ithaca, N.Y., says these gaps are considerable and the AAM report predicts that "our fragmented legislation around the world will have a very negative impact on our ability to protect consumers.
"When rules are completely different in one place versus another, who's in charge?" Boor asks. The report recommends harmonizing global food safety management systems and sharing data to prevent contamination of foods and outbreaks of foodborne illness.
Food safety inspections are also patchy. At U.S. borders, for example, fewer than 1% of food shipments are subjected to inspection, while fewer than 0.5% of those shipments are sampled for follow-up safety tests. Further, current methods for testing and sampling foods are inadequate, according to the report, which recommends developing faster, more sensitive techniques.
The United States imports a great deal of food from the developing world. "Many of these countries do not use the same level of sanitary practices in processing and harvesting these foods" as does the United States, Doyle says. Inadequate food safety practices in developing countries have caused a number of well-publicized outbreaks here and also, most likely, profound (but unreported) problems with foodborne illness in some of those countries.
Simple measures to improve those standards, including providing farm and food workers with handwashing facilities, separating livestock from field crops, and using clean water to wash food products, are costly and tend to take a back seat when exporters aim to maximize their profits. "The developed world has resources to maintain high-quality food safety systems, while the developing world does not," says LeeAnn Jaykus, a colloquium participant and professor of Food Science at North Carolina State University in Raleigh. "Resource inequity makes it very difficult to tackle food safety from a global perspective." U.S. consumers represent another big challenge when it comes to improving food safety practices, according to the report. Too often they assume, falsely, that processing destroys all pathogens and that food is safe until proven otherwise. Moreover, many people fail to handle foods properly and may not read or follow safety-related instructions on packaged foods.
Doyle applauds public health efforts that direct consumers to "cook, chill, clean, and separate" various types of ingredients. However, he says about such messages, "I think we're not taking the right approach, in terms of audiences." Thus, it seems a better strategy to head off unsafe food handling habits before they start by targeting food safety messages to elementary and middle school children instead of adults, who tend to be set in their ways.
The AAM reports can be ordered by sending a request to colloquia@asmusa .org. In terms of long-term ambitions, Schmidt-Dannert envisions retailored microorganisms with a wide range of About 80% of fish and shellfish in the United States is imported. The safety of food imports and the lack of effective inspection is a concern voiced in the AAM report Global Food Safety-Keeping Food Safe from Farm to Table. (Photo © Bonnie Schupp/iStockphoto.) synthetic and energy-producing capabilities. "Can we augment the metabolic capabilities of Escherichia coli or yeast?" she asks. "Can we use a nonphotosynthetic host to drive metabolically expensive reactions or produce electricity?"
Merry R. Buckley
En route to those goals, Schmidt-Dannert and her collaborators are marking progress with smaller but impressive strides. Thus, she says, they started with the "simplest rhodopsin system," alluding to a microbial-membrane-embedded, light-absorbing protein. In its native setting, rhodopsin drives proton pumps to generate metabolic energy in the form of adenosine triphosphate (ATP) molecules. Found in several species of Halobacteria, rhodopsin also sometimes is involved as part of a phototaxis response system. In its light-harvesting capacity, bacteriorhodopsin is simpler than the several types of chlorophyll that are involved in photosynthesis. Those systems use light energy to fix carbon dioxide into organic molecules and to generate oxygen from water molecules.
Schmidt-Dannert and her collaborators chose Shewanella oneidensis, a gram-negative anaerobe, to serve as the recipient organism in which to insert the gene encoding rhodopsin. On their own, cells of S. oneidensis generate elec-tricity and can use a range of electron receptors, including metal electrodes that researchers supply in experimental fuel cells (see Microbe, April 2010, p. 143; November 2009, p. 506) .
Not only do the genetically engineered Shewanella cells each produce about 40,000 copies of the rhodopsin protein, the change benefits them by enhancing their survival during stationary phase-helping to keep them "energized," Schmidt-Dannert says. More spectacularly, when the rhodopsin-producing Shewanella cells are exposed to light, they produce from 30 -100% more current than do the unmodified parent cells. "The current output is proportional to the light intensity," she says, adding, "The electrons being recovered are less than expected, [and] we're not sure where they go."
The current output is consistent with rhodopsin-captured light being a new source of electric current, according to Schmidt-Dannert. "To our surprise, every time we switch the light on, we get a rapid increase in current, with a sawtooth pattern that we can repeat many times," she continues, noting that current is no longer generated when the light source is switched off. The physical status of the rhodopsin-producing cells affects the current output. Thus, "we get higher current production at the beginning when the biofilm is thin," she notes. Once the biofilm thickens, however, less current is produced because of "light penetration problems." "We were lucky to choose Shewanella," Schmidt-Dannert says. "Geobacter does not show this behavior." Although both types of microorganism generate electric current, rhodopsin-containing Shewanella "does not generate enough membrane potential to drive ATP synthesis," she says. In Geobacter, however, rhodopsin-captured light energy is channeled into making ATP instead of electric current.
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Tough Pathogens, Host Immune Responses, Varied Outcomes
Sometimes virulent pathogens overcome the host immune system, but other times immunity prevails, particularly when stimulated with carefully tailored vaccines. Here are several recent examples of noteworthy host failures and potential successes in the face of some of particularly formidable pathogens:
• By inhibiting host cell apoptosis, virulent strains of Mycobacterium tuberculosis enhance pathogen spread and delay the recruitment of specialized killer cells to the site of infection, with direct consequences in controlling the bacterial burden in the lung and perhaps explaining how this pathogen can elude host immune responses, according to Samuel Behar of Brigham and Women's Hospital and Harvard Medical School in Boston, Mass., and his collaborators, whose report appears in the July Nature Immunology (11:751-758).
• A particular human antibody, designated VRC01, can block more than 90% of strains of HIV-1; it almost exactly mimics the binding of that virus to a CD4 ϩ cell and thus is helping to renew hopes for developing an effective vaccine against HIV, according to Gary Nabel at the Vaccine Research Center of the National Institute of Allergy and Infectious Diseases in Bethesda, Md., and his collaborators; their report appeared online on 8 July in Nature.
• Swapping essential genes in a pathogen with those of their counterparts from naturally cold-adapted bacteria renders that pathogen temperature sensitive and makes it unable to grow systemically at 37°C but still able to trigger protective, cell-mediated immune responses-in this case, protecting mice against Francisella tularensis subsp. novicida, according to Francis Nano at the University of Victoria in Victoria, British Columbia, Canada, and his collaborators; their report was published online on 12 July in Proceedings of the National Academy of Sciences.
